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PORTER COMPRESSED AIR LOCOMOTIVE DRAWING TRAIN OF MINE CARS. 
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7 Compressed Air Mine Haulage. 


Safe from fire, handier, more reliable and more economical in installation 
and operation than other systems; adopted by representative anthracite and 
bituminous collieries after exhaustive examination. On dona fide request of 
mine owner or superintendents, or other prospective buyer, we will mail free our 
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x 8th Edition, 216 page catalogue, of steam, electric and pneumatic locomotives. 
= ‘ . ‘ Z 
= Toaccommodate correspondents not in the market for locomotives, a copy will 
= e ° . 

= be mailed on receipt of 50 cents in stamps. 

= Address mentioning ‘“‘CoOMPRESSED AIR."’ 

as 

= 

= H. K. PORTER & CO., 540 Wood St. Pittsburgh, Pa. 
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[National Tube Works Company, 


MANUFACTURERS OF 
Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 


Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint for Water and Gas Mains. 


Cylinders with Dished or Flat Heads for Carbonic Acid 
and other Gases. 


NEW YORK OFFICE, HAVEMEYER BUILDING. 
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 PULSOMETER 
“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 
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Recent Important Improvements. 


The Handiest, Sennen, wal Most Efficient Steam Pump for 
yy General Low Service Mining, Quarrying, Railroad, Irrigating, 







Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited 


135 GREENWICH STREET, NEW YORK, 
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5 AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. Q 

: NEW YORK: CHICAGO: SAN FRANCISCO: 5 

66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. ; 

© 

Rubber Goods_. 

OF FINE QUALITY, 

y 

HOSE FOR ALL PURPOSES. #28 | 

; 

5 AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 

: Mining Machines, Pneumatic Riveters, etc. or 
ri 

STEAM HOSE, Ete. 

y Bekting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. ; 
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Do You Roast Your Ores ? 


YOU CAN SAVE 
Fuel, Cost of Repairs and Labor 


— BY USING 


The Ropp Straight Line Furnace. 








FOR SALE BY 


PARKE & LACY CO., 


¢ 23 & 23 FREMONT STREET, ~~ - SAN FRANCISCO, CAL. 
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: COMPRESSED AIR. 
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Lubricating 
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PUM... 


Used for lubricating 
Air and Steam Cylin- 


ings of shaftson large 
Hoisting Engines. pre- 
vents them from get- 


ders, and Main Bear- ¢ 





DUCATION | 


‘ Thousands have been helped to better 
pay and positions through our sys- 
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struction 
expressly 
sxfam—2— for this 
purpose at a cost of 
$225,000. 


Courses of Steam, Electrical, Mechanical or 
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ting hot. When engine 
stops, cup stops feed- 
ing. 


McCANNA BROS.. 


57 WELLS ST., 
CHICAGO, ILL. 
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Civil Engineering; Chemistry; Mining; Me- 
ing; Plumbing; Architecture; Metal Pattern- 


% Drafting; Prospecting; Bookkeeping; Short- 
; hand; English Branches, 


pays for a College Edu- 

$2 a Month cation at Home. 45,00) 
Students and Graduates. 

Circular Free. State subject you wish to study. 


The International Correspondence Schools, 
Box 1132 SCRANTON, PA. 
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THE MERRILL PUMP 


FOR PUMPING LIQUIDS BY____.——°. 
“[==5===5—| COMPRESSED AIR. 


A Successful and Satisfactory Direct 





Displacement Pneumatic Pump. 


Can be Operated by any make of 
AIR COMPRESSOR. 
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ANY MECHANIC CAN INSTALL THEM. 


MERRILL PNEUMATIC PU/SIP CO., 
~~ 141 Broadway, NEW YORK. 
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Write for Circular F. 
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i COMPRESSED AIR TOOLS. ; 


$ 
$ 
Pneumatic Motor Hoists, Druus, . $ 
re Reamers, Tappers, CRANE Motors, 
Tk ¢ 


Center GRINDERS, ETC., ETC. ..... ; 
DRILLS MADE IN FOLLOWING SIZES: ; 
OP, ia ss SOIR. «ss. oe Ss. weight...... 4 lbs. 
Bs a « _ seen ik se ct ele 104 Ibs. § 
Sent ok Ee Me, Sa ee 15 Ibs. ¢ 
AR a ce ec PY hela 35~—s Lbs. ¢ 
a re a nd Se ACE 49 lbs. 


PNEUMATIC MOTOR HOISTS. 


HOISTS IN THE FOLLOWING CAPACITIES. § 
CLASS A. Differential. 


1,500, 3,000, 5,000 and 10,000 Ibs. 
Length of Lift per minute 10 to 18 feet. 


800, 1,500 and 2,500 lbs. 
Length of Lift per minute 28 to 36 feet. 


$ 
CLASS B. Quick Acting Friction Brake. $ 
$ 
$ 
EMPIRE ENGINE & MOTOR CO., ; 


OFFICE AND WORKS: 





ORANGEBURGH, N. Y. 
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CORRESPONDENCE SOLICITED. 
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PNEUMATIC APPLIANCES. 


DRILLS, REAMERS, TAPPERS, 

RIVETERS, CAULKERS, CHIPPERS, 

HOISTS, MOTORS, COMPRESSORS, 
STAY BOLT CUTTERS, SAND SIFTERS, ETC. 
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SEND FOR NEW CATALOGUE JUST ISSUED. 


NATIONAL PNEUMATIC TOOL Co.. 
Cor. 12th and HAMILTON STREET, - - PHILADELPHIA, PA. 
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CAMERON STEAM PUMPs. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 













ADAPTED TO EVERY POSSIBLE DUTY. 


MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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w 
Tightness, safety, flexibility and durability % 
s assured. fe 
w : : j * 
4 Parties making experiments with Com- 
¥ pressed Air may have the use of the “ Moran & 
4 Joint” free for a limited time. Ps 
w m 
w m 
= MORAN FLEXIBLE STEAM JOINT CO., an 
w m 
w LOUISVILLE, - - - - - KENTUCKY. % 
TTT ATT EE j 
ESTABLISHED 1858. 
‘* Our Name and Brand a Guarantee of Quality.” 
i 
CHANNELING SPRINGS. I 
BELTING. SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. PLAY PIPES. 





LINEN AND COTTON HOSE. 





NEW JERSEY CAR SPRING & RUBBER COMPANY, t 
MAIN OFFICE AND WORKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OFFIce: 10 BarcLay St., NEw York. 

















Compressed Fir. 


A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. Ll. SAUNDERS, - -  Editorand Proprietor 
A. E. KENNEY, - - - - Managing Editor 
J. E. QUINTERO, - - - - - Treasurer 





Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 





Advertising rates furnished on application. 

We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 

London Office, 92 & 93 Fleet Street. 


Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York: 
N. Y. Post Office. 
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With last month’s issue began the Fourth 
Volume of this journal. When we began 
the publication, over three years ago, the 
opinion then in the minds of those in- 
terested in this paper was somewhat to the 
effect that compressed air was a much- 
abused, much-neglected thing. The un- 
organized efforts of those who had a senti- 
mental as well as a business interest in the 
promotion of air power often met with 
discouragement and disappointment. The 
whole history was one of unending heart- 
burnings and defeats. The work of in- 
troducing ‘“ Air”’ was done in a fragmentary 
sort of a way, and what was everybody’s 
work was nobody’s work, and the result 
was as is usual under such conditions. 

To-day the situation is changed, it is an 
enlivening scene. The advocate of com- 
pressed air may now enter any industry 
with a firm step and a confident mien. He 
has no apologies to make as a preface to 
his remarks. He does not fear bitter in- 
vective against the power he favors and 
the discussion is one aiming at co-opera- 
tion and adoption. And whyisthis? The 
readers of “* Compressed Air” know best of 
all; they have followed our work through 


its three volumes with great earnestness, 
and we rejoice in what we believe to be the 
fact that there are few subscribers of ours 
who have not a file as complete as our own. 
Everywhere we hear of lectures, of papers 
and articles on this subject, and you may 
trace the influence in most cases to the 
columns of this journal. We have en- 
deavored to aid those in difficulties with 
various interesting applications of com- 
pressed air, and we have had the pleasure 
of seeing some things successfully accom- 
plished. They have been little and great. 
The influence of this little magazine has 
strengthened those who were associated 
with these enterprises. It has had some 
influence over the destinies of most of the 
important movements in compressed air 
matters. 

It has taken compressed air information 
and scattered it widely. It has been the 
basis of many a student’s theme in his 
mechanical course in the colleges. It 
sought to build up and keep alive the sub- 
ject until it has now grown to such dimen- 
sions that it is carried along by its own 
momentum. 

The future stands out in bold relief, and 
setting aside any wild schemes or delusions 
the chances of compressed air stand second 
to none. The work is not more than yet 
begun. Works of stupendous proportion 
are within the scope of compressed air. 
Within a few weeks street railway cars 
will be running on two of the most im- 
portant lines in the centre of New York. 
These are the only lines equipped with com- 
pressed air apparatus in this country, and 
we believe that the. installation is very 
much in advance of the systems used in 
other countries. Central compressed air 
power plants for giving power to the shops, 
offices, residences and vehicles are even 
now taking form in the minds of engineers. 
We look for developments that would at 
the present time be incredible. We have 
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faith in that hope because the attention of 
the genius of this country has been aroused 
and nothing will appease its desire until the 
resources of this genius will have become 
exhausted. New mechanical devices, more 
efficient means of storing, using and trans- 
will make their 
appearance, ard this means the redoubling 
of compressed air utility. 


mitting compressed air 


By the cheapen- 
ing of its production it will become a part 
of the life of the industries of the world. 
It will be used in the household and in 
connection with all departments of life. 

Its history will be read in the pages of 
this magazine. The foundation of a great 
science is laid in these columns. Here are 
the descriptions of useful applications of 
compressed air showing them by the aid of 
photographs, drawings and other data. 
Accurately speaking, the enumeration of 
compressed air applications now number 
one hundred and seventy-five. 

Those who want to keep informed on 
this subject should be on our lists and be 
in touch with this power which is of such 
growing interest and importance. 





Central Power Plants. 


Central Power Plants for distributing 
any kind of power, either Compressed 
Air, Electric or belt power, are gaining 
daily in popularity, and it is only a ques- 
tion of time until small power consumers 
will derive their power from Central Power 
Plants instead of generating the power 
themselves. By doing so they will dis- 
pense with the following items :—Expenses 
of installing boilers with their expensive 
settings and piping, economy in space, 
dispensing with the services of expensive 
and many times unreliable engineers; and 
they will obtain their power at reduced 
prices from Central Power Stations oper- 
ated in an economical manner. 

The block system of distributing power 
has been tried in this city for the last few 
years, and while working under most un- 
favorable conditions it has proved to be 
a financial success to both owners and 
consumers. 


COMPRESSED AIR, 


The table which the writer publishes in 
connection with this article, and which is 
compiled not only from theory but from 
actual practical results, will demonstrate 
the adaptability and necessity of Central 
Power Plants. The larger the Central 
Plant is the greater will be the economy, 

When a Company has decided to install 
a Power Plant the first problem which 
presents itself for solution is the selection 
of engines and boilers and other machinery 
to economically develop this power. AS: 
suming that there is sufficient floor space 
to install the Platit to suit the best ob- 
tainable conditions and that the purchas- 
ers have enough business sagacity to make 
the first cost secondary to ultimate econ- 
omy, then in order to make a proper selec- 
tion the following points only should be 
considered :—Whether toinstall single cylin- 
der, compound or triple expansion en- 
gines, either condensing or non-condensing; 
whether, according to price of fuel, ordi- 
nary returntubular or high pressure watet 
tube boilers would be must advisable; 
whether for condensing purposes, jet of 
surface condensers are preferable. For 
small plants up to 50 H. P. where the 
cost of fuel does not exceed $4.00 per ton, 
plain slide valve engines will generally do, 
as they hardly require any attention, but 
the fuel consumption per H. P. per hour 
for this class of engine is exceedingly high. 
For plants varying from 50 to 100 H. P. 
per unit Meyer’s cut-off engines will fill 
the bill. For powers varying from 100 to 
500 H. P. either single or compound Cor- 
liss engines, either non-condensing or con- 
densing, are advisable, according to cot 
ditions, it being natural that the com- 
pound condensing Corliss engines will be 
most economical. A reference to the table 
of cost of plant will show conclusively 
that the first cost of a plant cuts a very 


small figure in comparison to the cost of 


its operation or economy, and that the 
extreme difference in price between the 
cheapest plant for 1,000 H. P. in engines 
of adequate sizes shown in column No. 2 
to the expensive but economical plant 
shown in column No. 8 and amounting to 
$50,000, is more than recovered the first 
yearinthe consumption of fuel. As shown 
by the above table it is understood that 
the plant is in operation for 24 hours per 
day with cost of combustible at $4.00 per 
ton, the figures being based on regular 
mining or railroad work. The cost of 
operating such a plant in the Western 
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States generally exceeds the above figures, 
as the price of fuel, labor and incidentals 
is higher than that named above, and 
thus a higher percentage of saving will 
be prevalent. 
compounding and condensing contrasted 
with the old style of single cylinder non- 
condensing engines are so patent that no 
company could be oblivious to them and 
be prejudiced in favor of buying fuel-eating 
plants at a slightly smaller initial expen- 
diture. 

No reference is made in the above table 
regarding the cost of labor to operate 


Economical advantages of 


COMPRESSED AIR. 


Much has been said recently on the sub- 
ject of distributing compressed air power 
for auto-mobile vehicles and manutactur- 
ing purposes, but in all that has been pub- 
lished nothing has been said showing the 
cost or giving any data to guide the in- 
vesting public in this matter. 

F, SCHMERBER, 


Pneumatic Check System. 





What is claimed to be a valuable feature 
of protection to property is the Pneumatic 
Watchman Check and Regulator system, 





plants, the cost of labor depending en- 
tirely upon the region where plant is in- 
stalled; however it should be understood 
that manual labor required to operate a 
1,000 H. P. Central Power Plant will not 
exceed twice the labor required for a 
single 200 H. P. plant. 

The table published in connection with 
this article ought to be of interest to any 
party contemplating the installation of a 
Compressed Air Central Power Plant for 
the distribution of power to small con- 
sumers. 


installed by the Pneumatic Watchman 
Check Co., of Columbus, O. In this sys- 
tem, what is called the clock or Recorder, 
is generally placed in the office of a plant 
or property, and the stations are located 
at various places about, inside or out- 
side, it is desired the watchman to go 
when upon his rounds during the night. 
Each and every station is connected to 
the Recorder in the office by means of a 
small metal tubing, the size of a_ wire. 
This tubing is a composition of lead and 
tin and zinc, there is nothing about it 
ever to rust, to corrode, or be affected in 
any way by the conditions of the atmos- 
phere, or by heat or cold. The stations 
themselves are small iron boxes about 
three inches high. A sectional view of one 
of them is given in fig. 1. Inside of this 
iron box is a rubber ball made of a special 
composition of rubber, designed especially 
to stand the hard usage which it must 
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undergo. The watchman 
which is in the shape of 
button or knob upon the end of it. He 
inserts this key into the station and as 
he does so, it pushes down or compresses 
the rubber ball upon the inside, and as 
he thus compresses the ball, it forces the 
air through the tubing into the clock. 
The station may be located as much as 
2,000 or 3,000 feet away from the clock, 
or it can be placed at one or two feet 
away. 

Inside of the Recorder is a set of corru- 
gated diaphragms, made of german sil- 
ver. A section of one will be noticed in 
fig. 1. As the air is forced from the sta- 
tion through the tubing into such dia- 


carries a key 
a tube with a 
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of times. Fig. 2 is a sectional view of the 
Recorder. Inthe bottom of the Recorder 
is located the frame containing the dia- 


phragms. Just above them is a deck or 
partition which covers over the dia- 
phragms. On top of this deck is fastened 


the clock movement, which revolves the 
paper dial, keeping the time, the same as 
a clock, only there are no hands like ina 
clock. The whole dial face revolves. This 
machine, besides being used for the pur- 
pose of checking the movements and keep- 
ing a record of the night watchman, is 
also used in newspaper offices, to keep 
track of the form as it goes from one de- 
partment to another. The Recorder is 
generally placed in the business manager’s 





FIG. 


phragm, it causes the diaphragm to be in- 
flated and rise up. On the top of the 
diaphragms is a small rod into which 
is screwed a needle and as the diaphragm 
is foreed up by the air, it pushes the 
needle up, and in so doing, the needle punc- 
tures a paper dial, which dial is turned 
by a clock movement. Thus at any min- 
ute, day or night, whenever a key is 
placed into a station, it immediately forces 
the air through the tubing into the dia- 
phragm, and this causes the needle to 
puncture in the proper spaces upon the 
dial showing the number of the station 
and also the minute it has been operated. 
A station may be operated any number 


office. There is a station located in the 
composing room, one in the stereotyping 
room, one in the press room, and another 
in the circulation department. When the 
form leaves the composing room, the work- 
man there simply presses a key into the 
station located at such place and imme- 
diately it makes a record to the exact 
minute on the paper dial in the Recorder 
in the manager’s'office showing just 'when 
the form left “he, composing room. When 
it is received in the stereotyping room, 
the workman there presses the station in 
that department. Also when the form 
leaves the stereotyping room, it shows 
when it was received and when it left 
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such department. The same also in the 
press room and the circulation depart- 
ment. This machine has been placed in 
newspaper offices throughout the country. 
Besides being in operation in hundreds of 
factories and manufacturing establish- 
ments throughout the country, it is also 
used by railroads in their freight stations 
and also in their shop properties wherever 
night watchmen are employed. 


An Independent Motor to Utilize the 
Brake Energy. 


In a lecture before the Board of Trade 
of the City of Worcester, Mass., Mr. Merrill 
E. Clark, who has invented various in 
genious machines, introduced and described 
a system of independent motor and a 
means of utilizing the brake energy in con- 
nection with street railway and other 
traction. 

He described it as a self-contained, inde- 
pendent motor; one where it was not 
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necessiry to return to a™storage station 
at short intervals, as is necessary with 
the high pressure systems. In this system 
the air is compressed to the working pres- 
sure only. 

‘‘ Inconnection with this independent sys- 
tem is another source of economy, a direct 
gift, if so it may be called. This source is 
from the compressor brake, an arrange- 
ment whereby air compressors are opera- 


mM 





tively connected with the axles of the 
truck, in such a manner that when the 
car is retarded or stopped, the energy 
ordinarily lost in the application of a 
brake is used to operate the air compres 
sor and the air stored for subsequent 
As it requires about three times the 
power to start than it does in the general 
run, the immediate use of the air just 
gained by simply moving a lever is very 
desirable. Thus we have at our disposal 
for useful 
ear or train less the friction, 
we wish to reduce its speed. 


use. 
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The majority of motor vehicles are pro- 
pelled from the axle. Why not stop them 
from the same point? 

That energy due to the moving car or 
train, is not only available, but valuable. 
is illustrated by an estimate made at thc 
Polytechnic Institute, April 29th, 1896, in 





EXPERIMENTAL AIR MOTOR, 

which it was shown that the work re- 
quired to stop a train weighing say 424,- 
000 pounds, in twice its length, say 800 
feet, from a speed of one mile a minute, 
was 4,665 H. I’. applied constantly during 
a period of 20 seconds, or 1,555 H. P. 
for one minute. Illustr itions of this prob- 
lem can be seen daily. The elevated roads 
in New York and Chicago are good illus- 
trations, where the trains run about one- 
third of the time on the brake, drawing 
from the boiler or electric supply to apply 
them. Suppose these conditions were re- 
versed and energy stored during the same 
time. The cost of operating would be ma- 
terially reduced. 

In the introduction of the combination 
air compressor, the'brake compressor finds 
its {largest development, whatever heat 
is lacking, due to intermittent operation 
of the brake, is supplied from the exhaust 
ofthe impulse cylinder. 








In the ordinary oil or gas engine quite 
an amount of heat escapes through the 
exhaust, but in the compressor system the 
largest proportion of heat is utilized. The 
heat from the impact cylinder supplying 
the motor requirements, and the cold pro- 
duced by the motors, is turned back to 
do service at the combustion cylinders. 
Thus the exhaust is both utilized and 
mufHed. As an illustration of this, it is 
shown that the exhaust from air motors 
in Paris, is used for refrigerating purposes 
and the exhaust from gas engines in Fitts- 
burg is used for heating purposes. 

To harness an external combustion en- 
gine direct to the axle of a car or loco- 
motive offers difficulties at once, animpact 
sufficient to start from a point of rest, 
would wreck the machinery. We can secure 
the energy, but the natural travel of the 
pistons would be many times faster than 
the speed of the crank pin on the Empire 
State express engine running at its best. 

The combination compressor here advo- 
cited is so constructed that a very uni- 
form pressure is maintained between the 
combustion and air cylinders, the result of 
wich secures to this system, not only the 





MOTOR OPERATING BAND SAW. 


highest ettrinnent of the steam engine, 
but reduces impact to pressure, in the 
most efficient form. For when the prede- 
termined working air pressure is reached, 
the supply of fuel is cut off, and the ma- 
chine stops, not simply runs idle, which 
occasions waste to a considerable extent 
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and when the pressure falls below the de- 
sired point, the compressor automatically 
starts, restores and maintains the said 
working pressure. 

In this way all waste from the safety 
valves with its attendant disagreeable 
noise is avoided. 

It will be noticed that in this system 
the fire-box, flue system, cinder chamber 
and smoke stack are dispensed with and 
locomotives in use at the present time can 
be readily equipped with this system, at 
comparatively small expense. 
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tage of steam, from maximum pressure, 
to multiplied expansion, with a balance in 
its favor. We look to see in the near future 
the perfected motors not only on our 
streets but making the longer journeys 
on land and sea. Not only with the speed 
of the wind, but with the annoying 
smoke and cinders eliminated. 

At this writing, we are not prepared 
to publish the details of construction of 
the motor and other apparatus, owing to 
the preliminary work. 

We will say, however, that this motor 





























THE INDEPENDENT MOTOR SYSTEM. 


What is here said of the locomotive is 
applicable to the steamship, where this 
system can be used with great efficiency 
and economy. 

When we consider the force developed in 
the internal combustion cylinder at small 
expense, and know that this power can 
be greatly increased, when the mechanism 
is favorable to transmit it with safety, 
-hat compressed air possesses the advan- 





consists of a plurality of internal combus- 
tion and air cylinders with their axis 
in alignment for the purpose of reducing 
friction to the minimum point. 

These several cylinders are arranged to 
develop the highest power in the combus- 
tion cylinder to correspond to the highest 
performance of the air cylinder, thus creat- 
ing a practically perfect and uniform 
power during a whole revolution. 
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This point is certainly worthy of con- 
sideration in street railway practice where 
shocks or vibrations are to be avoided.” 


An account of the attempts to introduce 
Compressed Air for steering vessels. 


The first application of compressed air 
for steering vessels was made about fif- 
teen years ago; by permission of the Gov- 
ernment, on the U.S. Steamship ‘ Talla- 
poosa,”’ an old vessel which was sent to 
the South American coast. As a system it 
proved satisfactory, according to the re- 
ports officially made to the Bureau of Nav- 
igation, but some mechanical defects were 
needed to be remedied which could not be 
done at that distance. The vessel was af- 
terwards condemned and sold. The prin- 
ciple of compressed air for steering was 
fully endorsed, and the cost of the test 
was allowed to the interested parties. 
The next application was made on the 
old Dominion §. S$. ‘‘Seneca,’’ and the re- 
ports of its captain were very satisfac- 
tory. I quote from the reports of Capt. 
Geo. M. Walker, 1887: 

“After using it for six months during 
which time it cost nothing for repairs, 
giving the most complete and perfect con- 
fidence i controlling the ship in storm 
and fogs, dark nights and through fleets 
of vessels. It must when properly known 
come into general use.” It was used for 
two years with gratifying results. The 
gear on the S.S. “Seneca’’ afterwards be- 
came the property of the Pneumatic Steer- 
ing Gear and Mfg. Co. of New York, who 
obtained control of the patents. 

While trying to improve some mechani- 
cal defects, it was ordered off the vessel 
as it was ascertained by the influence of 
a steam steering company who afterwards 
put their own steering gear on board. 

The reports to the Government made in 
1887 recommended the system to the 
favorable consideration of the Navy De- 
partment, by the members of the Pneu- 
matic Gun Carriage Co. of Washington, 
D. C. In the meanwhile the Pneumatic 
Steering Gear Co. allowed experiments to 
be made, mechanically different, for the 
Staten Island Ferry Boat, which proved to 
be worthless. After spending considerable 
money onthe experiment,that gear with the 
one taken from the ‘‘Seneca’’ was sent to the 
Morgan Iron Works of N. Y. for the purpose 
of being made mechanically useful, and as 





far as possible perfect, but owing to lack 
of means at the time to carry out their 
purpose, the Company have virtually done 
nothing since. Later permission was given 
to the Pneumatic Gun Carriage Co. of 
Washington, D. C., to use their devices, 
the company having made a contract with 
the Government for the entire system, on 
the U. S. Monitor ‘“Terror.’”’ Both com- 
panies are now waiting for a full endorse- 
ment of the system with order for other 
vessels, for which recommendations have 
been made and resolutions offered in Con- 
gress. 

The benefits of the system are: A firmer 
and greater impression on the valves 
forming a cushion to the rudder head. It 
also ventilates the entire ship. It is noise- 


less and does away with odors and hot . 


steam pipes, and the danger from their 
bursting. There is no possibility of freez- 
ing from condensation and the exhaust 
reduces the temperature. Engineer T. W. 
Kinkaid of the U. S. Navy in an article 
in the Journal of the American Society of 
Naval Engineers (Vol. IV, No. 1), says: 
The pneumatic system is.simple and pow- 
erful and possesses advantages over the 
hydraulic and electric systems. There is 
no burning-out of fuses as with electricity 
and no danger from burns or electric 
shocks nor from drenching as with the hy- 
draulic system. There is no increase of 
temperature and the exhaust improves the 
ventilation, all of which things are ad- 
vantages over steam and hydraulic and 
electric systems. 

On the trial trip of the Monitor ‘‘Terror”’ 
the rudder was turned from hard-a-port 
to hard-a-starboard in six (6) seconds 68 
degrees. The area of the rudder is eighty- 
two sq. feet, the pressure of 125 lbs. per sq. 
inch is maintained by one air compressor. 
A pressure was maintained not below 30 
lbs. and not above 60 lbs. for steering. 

Air leakage has been entirely overcome 
by a process which has been tried success- 
fully by the Cramps, of Philadelphia, Pa. 

The final report further says that the 
system is quick and accurate and the en- 
gine does not get out of order, and the 
engine room is free from noise, dust, heat, 
moisture and shock. 

The system has been endorsed by Com- 
modore G. W. Melville, Engineer-in-Chief 
U. S. N. The Naval Board endorses it 
as being superior to all others, using the 
word excellent. Rear-Admiral Mathews 
endorses it, and Chief Constructor Hick- 
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born reiterates all that has been said and 
recommemds it. 

Interested parties, with the experience 
of the past few years, are preparing for 
further superiority in the use of compressed 
air for steering vessels in the formation 
of a new company, controlling all im- 
provements for the purpose. 

The system is attracting much attention 
in England. 

jos. C. WALCOTT, 
President, 
Pneumatic Steering Gear and Mfg. Co. 


Mechanical Application of Compressed Air. 


We have had this week a significant il- 
lustration of the scientific interest which 
is ‘taken in the utilization of this force. 
There is, perhaps, no institute in the 
United States which has more speedily 
recognized new commercial tendencies and 
utilizations duejto scientific discovery than 
the Franklin Institute of | hiladelphia. 
This institution set apart one evening 
recently for the discussion of the various 
uses to which compressed air is now put 
for commercial ends and for a discussion 
as to the range in the future which the 
utilization of this force may find in com- 
merce and in manufacturing. Men of high 
scientific authority of New York, Chic: go, 
t hilad:Iphia and other centers in scientific 
study took part in this discussion. 


USE IN MINOR INDUSTRIES. 


There was agreement that for a thou- 
sand and one industries, many of them of 
delicate and intricate character, com- 
pressed air is to furnish the most satis- 
factory and economical of all power-pro- 
ducing agents. In fact, it seems to cover 
the whole fange of minor industrial vo- 
cations, especially some that hitherto have 
been presumed to be adapted only to hand 
power. When the other day workmen 
painted the whole substructure of the 
Washington Bridge by means of com- 
pressed air apparatus and did it satisfac- 
torily, there was amazement expressed 
here that this force could be put to such 
use. 

The master mechanic of the Erie rail- 
road laughed contemptuously when he was 
told that an air apparatus would tamp 
his railroad tracks more speedily and 
more cheaply than it could be done by 
hand power. This is something which 
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master mechanics have always believed no 
apparatus excepting the tamping iron 
and the brawny arms of the laborer 
could satisfactorily do. Now, the presi- 
dent of the Erie tells his friends that com- 
pressed air apparatus will do this better 
than hand power. These are only illus- 
trations of the wide range of the mechan- 
ical use mentioned at the Franklin Insti- 
tute meeting. It was also said that com- 
pressed air would solve the problem of 
perfect food refrigeration in the tropics, 
and it is hinted that before very long there 
are to be established not only in Cuba and 
in Porto Rico, but in Manila, American 
apparatus designed to do this work. 

No one believes ‘that compressed air is 
to be such a competitor of electric current 
as to supplant that. There are many 
things that electricity can do cheaper and 
better than any compressed air apparatus 
yet invented is able to do. It is more 
likely to supplement the electric current. 

It is true that compressed air force may 
be seriously threatened, by and by, by 
liquid air, the possibilities in which seem 
to be so great as to suggest complete 
revolution in the production and utiliza- 
tion of power. But that day is remote, 
although Mr. Tripler hz s demonstrated to 
the scientists of authority here that he is 
no quack, no maker of ingenious, interest- 
ing, but commercially uscless philosophical 
experiments, but is carrying on a line of 
investigation worthy of the approval and 
encouragement of all scientists and of the 
commercial world as well. 

From 1881 to the present day we were 
in what may be called the era of the com- 
mercial development of electricity for other 
than telegraphic purposes. This year we 
seem to be entering into an era to be 
characterized by the commercial utiliza- 
tion of compressed air, not so much in 
competition with electricity, but in sym- 
p thy with and supplemental to it.— 
“Holland” in the Phila. Press. 


Ratios of Areas of Inlet and Outlet Valves 
to that of the Air Cylinder. 


In an air compressor what are the cor- 
rect ratios of areas of inlet and outlet 
valves to that of the air cylinder?—Ajax, 
Baltimore, Md. 

There is no such thing as correct 
ratios in exses of this character. We can 
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only say what seems to be the most com- 
mon and approved practice, or what ex- 
perience has demonstrated to be, upon the 
whole, the best. Valve areas on a com- 
pressor depend largely upon the style of 
valve employed, that is whether the open- 
ing is one concentrated area, and also 
whether the valve is held open to get all 
this area throughout the stroke. Koughly 
speaking, about 5,0VU feet per minute ve- 
locity for the air passing the valve gives 
good results, a slow running machine, 
that is one having low piston speed, hence 
requiring a smaller valve area than a fast 
running machine. In compressors using 
the ‘‘piston inlet’? valve and having from 
300 to 350 feet piston speed the inlet area 
is from 5 to 6 per cent., this area, how- 
ever, being concentrated and positive for 
the whole length of the stroke. In this 
case the velocity of the air is 7,000 feet 
per minute, but good results are shown. 
On large compressors, where the steam 
cylinders are of the Corliss type, and the 
piston speeds are as high as SVU to 6UU 
feet per minute, the inlet areas, with the 
same type of valve as before, range from 
61% to 7 per cent., and the discharge areas 
(poppet valves) from 10 to 12 per cent., 
giving about the sime velocity in the air 
piss iges as with theslower machines. On 
machines having poppet valves all around 
probably 12 per cent. of area is necessary, 
as machines with but from 7 to 10 per 
cent. area have shownconsiderable vacuum 
on the inlet, the springs tending to hold 
the valves partially closed and reducing 
the practical area. About 10 per cent. 
area for both the inlet and discharge 
valves should be sufficient for almost any 
good style of valves and for piston speeds 
not exceeding 400 feet per minute. The 
area of the discharge valves should not 
be less thin that of the inlet valves, as, 
although the volume of air passin 
discharge valves is of course much less 
than that passing the inlet valves, the 
time allowed for the passage is also pro- 
portionately less. While the inlet valves 
are open, or should be, during the whole 
of the intake stroke, the discharge valves 
can be open only for one-fourth or filth, 
or other small portion of the stroke, ac 
cording to the pressure. For most of the 
above we are indebted to Mr. William 
Prellwitz, M. E., chief draftsman of the 
Ingersoll-Sergeant Drill Company, Easton 
Pa., and it is based upon the practice and 
experience of that company.—Am. Mach. 
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Compressed Air Enterprises. 


The American Air Power Company’s Un- 
dertaking on the-28th and 29th Street 
Railway, City of New York. 


By George C. Densmore, C. E. 

The application of compressed air to 
the industrial arts has always been a fas- 
cinating field of effort to a certain class 
of inventors, and, with a zeal not born of 
knowledge, and the densest ignorance of 
the physical laws controlling the processes 
they proposed, they have met inevitable 
and complete failure, and the highway of 
mechanical progress is strewn with aban- 
doned schemes for the use of compressed 
air. Yet they have not toiled in vain. 
Failures along certain lines have simply 
shown that they were not the proper 
ones, and by no means determine that suc- 
cess may not be achieved along other 
and better chosen ones. Few inventions 
have sprung full-fledged from the brain of 
the inventor, like Minerva from the brain 
of Jupiter. Crude and early devices have 
been the stepping stones through the vari- 
ous stages of evolution to the perfected 
product. When the Marquis of Worcester 
invented and put in operation, about the 
year 1660, at Kaglan Castle, Ireland, his 
famous machine tor raising water by the 
aid of steam, and which he described, in 
a pamphlet bearing the pompous and 
highfalutin title, ‘An Exact and True 
Definition of the Most Stupendous Water- 
Commanding Engine, Invented by the 
kight Honorable (and deservedly to be 
praised and admired) Edward Somerset, 
Lord Marquis of Worcester,’’ he became 
the inaugurator of the era of steam; for 
his early and simple machine led up, 
through the engines of Savery and New- 
comen, to the perfected, double-acting, 
condensing engine of Watt, whose advent, 
at the close of the last century, has so 
completely revolutionized the industrial 
and social life of the world. So com- 
pressed air, from small beginnings, in the 
obscurity of the past, has been exploited 
in a variety of fields, with marked success 
in some and emphatic failure in others. 

For use in tunnels and mines, for driv- 
ing drills and pumps, it is the ideal power 
—and then exhaust helps to improve ven- 
tilation and lowers temperature. For air- 
brake service onthe railroads of the country 
it is the only available force; and, al- 
though the air-compressors on locomotives 
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use steam extravagantly, yet thisextrava- 
gance continues uncorrected, and almost 
unnoticed. Its measure of success as a 
method of distributing power over an ex- 
tended district in Paris has been a large 
one. It is largely used in the railroad 
shops for pneumatic hoists; and the use 
of small compressors for drawing beer is 
also large. 

It is only when compressed air is taken 
from these undisputed fields, and entered 
as an applicant for consideration as a 
motive power for railway traction in 
competition with steam, the trolley and 
the electric conduit and cable, that opin- 
ions of its value vary, and its availability 
is questioned. The strange thing abot it 
is that engineers reach conclusions that 
are diametrically opposed from the same 
set of facts; for there is no force that is 
better understood than compressed air. 
Large sums of money have been spent 
under the direction of competent engineers 
in measuring all of its changes of tempera- 
ture and volume in its passage from the 
engine-room, through the compressor and 
the storage reservoir, to the exhaust ofthe 
motor. All of its economics and extrava- 
gance have been considered and weighed, 
and are matters of record; yet the follow- 
ing extracts will show how varied are the 
judgments of two men with exceptional 
opportunities, large experience and un- 
questionable ability, to help them to cor- 
rect conclusions. In the Journal of the 
Franklin Institute of 1897 Prof. Herman 
Haupt writes: 

“Compressed air motors have long since 
passed the experimental stage. They have 
been running for two years at Rome,N. Y., 
and, through the kindness of the officials 
of the New York Central Railroad, have 
been repeatedly allowed to run on the 
main track, when a speed has been at- 
tained of 30 miles an hour, with wheels 
of only 26 inches diameter. 

“It should be obvious to every person 
of intelligence that a compressed air motor 
can be planned to fulfil any conditions or 
perform any service within the capacity 
of the steam locomotive. Speed requires 
large wheels, length of run large storage. 
High grades and heavy trains require 
large cylinders. The motor must be adapt- 
ed to its work, and fulfil the conditions 
of its service.” 

About the same time the New York 
Evening Post published an interview with 
M. Adbank, a prominent consulting en- 
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gineer of Paris, then on a short business 
trip to this country. M. Adbank has had 
large experience of different methods of 
urban car traction. In this interview he 
said: 

“In France, after a trial of every con- 
ceivable mode of traction, the problem is 
definitely solved by the adoption of the 
trolley electric system. By this I do not 
mean the overhead trolley exclusively, but, 
in the crowded parts of the city, the un- 
derground trolley as well. 

“We got our tram cars from the United 
States about twenty-five years ago. Pre- 
vious to that we had only omnibuses. 
I may add that we still have many omni- 
buses. You have,in New York, banished the 
omnibuses from all of your thoroughfares 
except Fifth Avenue. In Paris the omni- 
bus alone is permitted in the crowded 
centers of the city, and there is no imme- 
diate prospect of a change in any of those 
central boulevards. The Parisian people 
have always had, and still have, an in- 
tense repugnance to seeing their principal 
streets and boulevards seamed with car- 
tracks. The tram cars we got from Amer- 
ica remained in universal use throughout 
France until three years ago. Then only 
did the general displacement, by electric 
cars, begin. It is not to be inferred from 
this that we were supine in the matter. 
On the contrary, we were more diligent in 
experimentation than probably any other 
nation. We were behind you, however, in 
experimenting with electricity, and when 
we saw that you had advanced it to a 
point when its feasibility would be speed- 
ily demonstrated in a practical way, we 
rather held back, and let you decide the 
question for us. But in trying other 
modes of traction we were before you. 
We have most thoroughly tested ordinary 
steam, superheated steam and compressed 
air. There are a few short lines in France, 
Belgium, Spain, and other European coun- 
tries, still operated by the superheated 
steam system, but that system is dead; it 
is only continued because of the great 
cost in changing it, and because, in the 
peculiar localities in which it is used, the 
expense of it does not seem to the managers 
to be justified. 

“The compressed air system is in larger 
use, but the same judgment may be pro- 
nounced upon that. This subject is one of 
importance to you, because you seem to 
be looking to this system with consider- 
able hope just when it has been practi- 
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cally discarded in France as undesirable. 
There, as here, it was hailed by a good 
many people as the solution of the whole 
problem, and it held its own very well 
until the appearance of electric traction. 
Not a few companies in France were pre- 
pared to introduce the compressed air sys- 
tem when the development of electric trac- 
tion in this country, and its first success- 
ful introduction in France, caused them 
to suspend action until they had further 
watched the operation ofelectricity. Their 
final decision was in favor of the latter 
system. The status of the several systems 
in France is concisely shown by the fact 
that, beginning only three years ago, we 
have built five hundred miles of trolley 
road, while of the compressed air lines 
there are only forty-one, although the sys- 
tem was introduced in 1881, and a still 
smaller number of the superheated steam 
system. 

“There are two main reasons why com- 
pressed air traction has gone to the wall, 
and electric @raction has come into such 
wide use—the greater cheapness of the lat- 
ter, and its greater simplicity. The com- 
pressed air system involves a large num- 
ber of transformations of energy whereby 
power is lost, and the expense of opera- 
tion greatly increased. The purely traction 
cost of this system is ten and a half cents 
per car mile; the purely traction cost of the 
trolley is five and a half cents per car mile, 
just about half. Again, the compressed 
air system involves mechanism of a highly 
complicated order. There are fifty mov- 
ing parts in an air motor car; in the elec- 
tric there are only the armature and the 
gear. Whatever is complicated is, upon 
general principles, objectionable in mechan- 
ics; the simpler a thing is the more desir- 
able and useful. Complicated construc- 
tions get out of order easily, and the cost 
of repairs is great. The repair cost of the 
air motor cars in France has been some- 
thingenormous. Theair motors proposed 
in your country may have some improve- 
ments over the method invented by M. 
Mekarski in France; but they cin- 
not be radical. I confess that I did not 
examine the cars you have in operation 
here on 125th street, but the reason is 
that, as an engineer, I have studied the 
principle thoroughly, and know that it is 
incapable of any substantial development. 
So far as I have heard, the only difference 
of any moment between the air motors 
here and those in France is that here you 
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propose to operate under a very much 
higher pressure of air than we use there. 
But this, while not increasing the efficiency 
of the system to an adequate extent, and 
not removing the objections founded upon 
complexity and cost, is highly dangerous. 
With the much lower pressure used in 
France we have had many accidents. 
Tanks, pipes and valve boxes have, at 
one time or another, exploded. I have 
personally seen two expiosions. What 
would be the result with the pressure 
doubled? Since the practicability of the 
trolley was demonstrated there has not 
been a single compressed air line added to 
those already in France.” 

That one fresh from the field of the most 
pronounced success of the air motor should 
be so candid in expressing a preference for 
the electric motor certainly shows that 
the trend of public opinion is in that di- 
rection. And it remains to be seen whether 
the friends of compressed air can change 
it. The Mekarski motor first appeared 
upon the streets of Paris in 1876, and 
the trial motors of Hardie design were 
placed upon the tracks of the Second 
Avenue Railroad, New York, in 1879. 
They are constructed on quite similar 
lines, and both show that their designers 
had very clear conceptions of the problem 
in hand, and very large has been their 
measure of success. Both have overcome 
the difficulties encountered in using air 
exhaustively by increased storage pressure 
and reheating. The Hardie motor has en- 
countered some hostile criticism on ac- 
count of being outside and direct-con- 
nected, like a locomotive, a criticism which 
its French prototype has largely escaped, 
though very similar in its detail of con- 
struction. 

While retaining the valuable features of 
the Hardie and Mekarski motors, inven- 
tors have been trying to eliminate the ob- 
jectionable outside connections by the pro- 
duction of the successful geared motor, 
which will render possible the placing of 
all of the moving parts of the motor di- 
rectly under the body of the car. 

Messrs. Hoadley and Knight invented a 
motor which bears their name and was 
fairly successful, and is now made by the 
American Air Power Company, at their 
shops, at the foot of West 24th Street, 
City of New York, for use by the Metro- 
politan Street Railway Company on their 
28th and 29th street line, with its detail 
of construction somewhat modified and 





| 


SS AR TTT! 








623 


perfected. It is, without doubt, the best 
air motor yet produced. Whether it can 
attain to the economy of air consumption 
ofa direct-connected motor is doubtful. 
This company is equipping twenty Brill 
(4-wheel truck) cars with these motors. 
A double motor is placed over each end 
of the truck with its double crank shaft 
set parallel to the axle of the car, and 
geared to it by means of a pinion mesh- 
ing into a spur wheel on the axle. [’ro- 
portion of gee ring—pinion, 1; spur wheel, 


24%. Three storage reservoirs, 21 feet long 
and 9 inches diameter and 5-16 of an 


inch thick, charged with air at 2,50v lbs. 
pressure per square inch, are pleced under 
each of the car seats; each cylinder weighs 
300 pounds, has a capacity of 7% cubic 
feet of air, weighing, at 2,500 pounds 
pressure, 50 pounds. Directly under the 
center of the bottom of the car is a steel 
cylinder about 24 inchs in diameter, 
whose axis is placed perpendicular to the 
axis of the eer. This is the hot water 
rescrvoir, and its length is equal to the 
width of the car. The pressure upon this 
cylinder is 3U0 pounds per squsre inch. 
It is charged with hot water at a temper 


ature, due to the pressure, which is above 
400 degrecs Fabr. The air passes trom 


the storage reservoir through a_ valve 
which reduces its pressure; thence through 
the hot water, which raises its pressure 
to 150 pounds; thence to the cylinders 
of the motor of the forward axle, when 
it expands down to 75 pounds; thence to 
the cylinders of the motors over the rear 
axle, and expands to the atmosphere. 

The company is erecting a 1000 H. P. 
compressor at their shops for use in charg- 
ing the storage reservoirs of thecars. It 
is a vertical Ingersoll-Sergeant compressor, 
operated by a Keynolds-Corliss engine, 
made by the Allis Company, of Mil 
waukee, Wis. This compressor is 60 feet 
high, and operates through four stages 
of compression and cooling—first to 6U 
pounds; then to 300 pounds; then to 90U 
pounds, and then to 2,500 pounds. ‘The 
boilers in the compressor-room are 
500 H. P. Babeock and Wilcox 
tubular boilers. 

This is the most extensive trial of com- 
pressed air yet made in this country, and 
will furnish data for a more correct esti- 
mate of its value as a motive force for 
cartraction. It will be watched with keen 
interest by all engineers. It is expected 
that two cars will be running between the 
1st and 10th of March. Whether the pub- 


two 
water 
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lic will take kindly to the enormous pres- 
sure carried upon the air reservoirs placed 
under the slats remains to be seen. That 
they will not dismiss all consideration of 
them, in the airy, breezy fashion of their 
advocates, goes without saying. Whenwe 
shall have the material at hand for a 
more extended and technical consideration 
of this subject, we may revert to it. 
Munivipa and Rulway Record. 


PATENTS GRANTED FEB., 1899. 


418,959.—Air Compressor. 

Somerville, Mass, 

A closed tank has separate air and water valve- 
controlled inlets and outlets. A lever, pivoted 
intermediate of its ends, is connected at one end 
by a rod with the valve controlling the water 
inlet, while a similar rod connects the other end 
of said lever to the valve controlling the water 
outlet \ float is designed to slide on this latter 
rod and means are provided for holding the lever 
in an elevated or depresse ed position, 


Lowell & Brown, 


619,381.—Air Brake, 

Indiana. 

This invention comprisesg@an 
pump and its piston, and a connection between 
the piston and a crank or eccentric on an axle 
Devices are provide d for throwing the crank into 
and out of operation, such devices being operated 
by valves controlled by a diaphragm. The de- 
vices are thus shifted automatically as the air 
pressure within the reservoir reaches pre-de 
termined limits. A pipe having a three-way cock 


R. EK. Wynn, jarnard, 


air-reservoir, a 


therein leads from the reservoir to a_ brake- 
operating cylinder. - 
619,483.—Apparatus for Heating Air. James 


Higginbottom, Liverpool, England. 

Two conduits have depressed end portions con 
taining water, and communicate by a trap con- 
nection, above which latter each conduit is pre 
vided with an inlet opening for steam andan out 
let opening for water. One of the conduits 
contains an open-bottomed shield which covers 
the water-outlet opening and extends down into 
the depressed portion of the conduit. Heating 
pipes connect with the two conduits and with 
each other. —-= 


620.554 Air and Gas Engine. J. W. Kisenhuth, 
New York, N. Y. 
rhis engine relates to the class adapted to use 


mixtures of air and water or oil to effect the 
operation of the pistons. A main shaft is pro 
vided with crank-portions having three pistons 
connected thereto. One of the pistons is run by 
means of a gaseous or explosive mixture; a 
second is operated by compressed air, while a 
third piston is used asa compressor for compress 
ing a gaseous mixture and forcing the same into 
the gas cylinder. The cranks upon the crank- 
shaft are arranged at different angles with re 
spect to each other so astomakethe movement of 
the engine more even. A small air-pump is 
oper ited by the engine for compressing the ait 
to be used in the compressed air cylinder and the 
heated exhaust from the gas cylinder may be em- 
ployed to expand the said air after it is com- 
pressed and give it further explosive power. 
Suitable valves are also operated by gearing con- 
nected with the main shaft for controlling the 
compression and inlet of the gaseous mixture as 
well as the supply of compressed air for running 
the engine 
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ALPHABETICAL LIST OF PNEUMATIC INVENTIONS. 


For which United States patents have been granted. Prepared for COMPRESSED AIR from official 
records by GRAFTON L. MCGILL. 
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COMMUNICATIONS. expansion, a second reheater will be re- 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such corre- 
spondence will be observed, viz.. all communica- 
tions should be written on one side of the paper 
only ; they should be short and to the point. 


Editor Compressed Air: 

Could you give me any advice or tell me 
if a triple expansion or a heavy duty 
Corliss engine can be run by compressed 
air the same as with steam? By answer- 
ing the above you will confer a favor by 
addressing 

HARRY POPE, 
Hoboken, N. J. 

An engine operated by steam can _ be 
operated advantageously by compressed 
air, if such power is available. However, 
certain points must be taken into con- 
sideration. If a single cylinder engine is 
operated by compressed air, it is always 
advisable to reheat the air, say to 300 
degrees at least, before utilizing the same. 
For a compound engine of any type, a re- 
heater will be required to reheat the air 
before entering the high pressure cylinder, 
and as the air will lose a 
amount of heat, on account of expansion 
in the high pressure cylinder, this loss of 
heat being proportional to the degree of 


considerable 


quired between the high and low pressure 
cylinders, not only to increase the volume 
of air exhausted by the high pressure cylin- 
der, but also in order to raise its temper- 
ature, as the final temperature of low 
pressure cylinders of compound engines, in 
would be below zero, and 
under such conditions proper lubricating 
could not be obtained. It would in no 
case be advisable to operate triple expan- 


many cases, 


sion steam engines by compressed air, as 
the low pressure cylinder of a triple expan- 
sion engine derives its power almost en- 
tirely from the vacuum of the condenser, 
the mean effective pressure of a low pres- 
sure cylinder of a triple expansion engine 
being generally two or three pounds below 
the atmosphere, vacuum not taken into 
consideration. However, special triple ex- 
pansion engines could be built to operate 
by compressed air, but a special ratio of 
cylinders would have to be established, 
and the initial air pressure to operate such 
an engine would have to be at least 300 
pounds to the square inch, while no gain 
in economy would be obtained over the 
compound engine worked by air, provided 
the compound engine cylinders would be 
of such proportion as to obtain an atmos- 
pheric terminal pressure in low pressure 
cylinder. 
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J. D. MILLER & CO., 


Taylor Building, 39 & 41 Cortlandt St., N. Y. 


ec se 


COMPLETE POWER PLANTS 


FOR ALL PURPOSES sum 





Engines, Boilers, Machinery, 


Mining and Milling Equipments. 


SEND FOR CATALOGUES AND ESTIMATES ON WHAT YOU NEED. 
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VOLUME No. 3. 
& 


Volume No. 2 of “Compressed Air” is exhausted, and 
attention is called to Vol. No. 3, which will include all the 
numbers of Compressed Air printed from March, 1898, to 
February, 1899. 


SOO n1 Oost onseonwse 


eee Ten | 


~~ 


READY MARCH 15th. 


Only a limited number of these volumes will be bound, 


therefore all those who desire to secure them should place their 
orders now. 


eousesou 


PRICE (postage prepaid), . - $2.00 
Other books on Compressed Air furnished. Send for cir- 


cular. 
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COMPRESSED AIR, 
26 Cortlandt Street, New York. 
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COMPRESSED AIR PRODUCTION ; 


or, : 


The Theory and Practice of Air Compression, 


+e 8 OSE SOS 1 Geese 


By W. L. SAUNDERS. 


M. Am. Soc. C. E, 
Bound in Cloth. Price, $3.00. 


This publication is a practical treatise on air compression. 
The subject matter was printed serially in sixteen numbers 
of “Compressed Air,” and the demand for back numbers 


containing the Articles was so great, it has been published 


in one handy volume. 


Rules, tables, and data of value to engineers. 


avsoerso 


Mailed on receipt of price. 


COMPRESSED AIR, 
26 Cortlandt Street, 
New York. 
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“The subject is treated exhaustively, both from a his- 
torical and engineering standpoint. The information is of 
greatest value to all those interested in the compression of 

2. OF 
air. 


Tron Age. 








“ Embraces a full and clear description of the conditions 
of economical air compression and of the various machines 
and devices employed for the purpose. The writer has the 
best facilities for acquiring the fullest information in this 
: special line.” 





American Machinist. 
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|The Steamns-Roger Manufacturing Company, 
CONSTRUCTING ENGINEERS. : 
3 Chlorination Mills, Electric Plants —_ E 
i ~_ Compressed Air Plants of any capacity. E 
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ROGER’S ITIPROVED CRUSHING ROLLS. 


Patented in the United States and Foreign Countries. 


‘These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 
MOLLIE GIBSON & A, J. MILLS, Aspen, Colorado.” 
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Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. S. A. 
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UNITED STATES METALLIC PACKING CO., 


PHILADELPHIA, PA. 


we te tee 





Manufacturers of the most economical Air Tools in the 
market, such as 


PNEUMATIC HAMMERS, 
as DRILLS, 
TRACK SANDERS, 
” BELL RINGERS. 
Metallic Packing for All Kinds of Service. 
CHICAGO OFFICE: OFFICE AND WORKS; 
1003 MARQUETTE BUILDINC. 427 NORTH {3th STREET. 
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MANNESMANN TUBE WORKS, 
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Manufacturers of ...... 


Seamless Rolled Tubes_— > 


Louis tor Gases, Compressed 


Air, Etc. . . . . . . 
Tested and approved by the 


eramests of Harope snd UNDER HIGH PRESSURE. 


America. 





Each Tube is carefully tested Representative : 
anda Government Test Cer- 


en furnished with CHAS. c ECKSTEIN, 
249 CENTRE STREET, - - NEW YORK. 
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C. & G. COOPER CO 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE EXPANSION. 
SINGLE CYLINDER. 


Of all sizes up to 3,000 





Horse-power. 
— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING. 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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Se) SURFACE 
ee} | Ba} CONDENSERS 


Mounted on 


and Combined Air 
STATIONARY and 
SERVICE. Circulating 
Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER. 
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. WI 
Issed %%. Officers of all Railroads § © “FRED PEARCE, 
(1s8UED QUARTERLY) THE POCKET LIST or 


Subscription P' " 
atUO pec annum. RAILROAD OFFICIALS 
THE OFFICIAL Advertising rates on application. 
RAILWAY EQUIPMENT poscrittive ct treght sod pax 
REGISTER Geiiniced States, Cannis and Mesico, oo 
Subscription Price, $5.00 per annum, Single copies, ®1.00, 
THE RAILWAY EQUIPMENT & PUBLICATION Co, 
24 Park Place, New York. 
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St. Paul Building, 
New York. 
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Trimo Giant Pipe Wrench 


The strongest, safest and most 
durable Pipe Wrench in the 


iad bosses mmmmememememmeg NOCld. Made and adapted for 
$3$-33-s5—> all kinds of work as well as 
hard or rough usage. Send for 

catalogue of Trimo tools. 


TRIMONT MANUFACTURING CO., Roxbury, Mass. 
FOR SALE BY ALL JOBBERS, 
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COMPRESSED AIR 
. INSTALLATIONS... 


SUPERINTENDED. 


Railroad and Other Plants Equipped. 


Compressed Air Transmission. 


I am prepared to report on engineering 
) questions connected with compressed air 
) propositions in manufactories, contract work, 
¢ tailroad machine shops and any other enter 
4 Prise that now uses hand or other power. 
‘ I make a specialty of enumerating the uses 
: of air power, devising means for their main- 
§ tenance and supervising their installation. 
Ten years practical experience in build 
sing and operating air motors. I solicit 
correspondence with street and suburban rail- 
} way companies contemplating change of 
§ motive power. 

7 
‘ened D. COOKE, 45 Broapway, N. Y. 


OD BD PSB DOS 1 GOS FE DOS 1-DOS 1GEOS FEDOS EVES END 





ISLA ST. 


MAGAZINE 


AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as 
** The Century of the industrial world and the Review of 
Reviews to evgmeering literature —the two in one.” Its 
leading articles treat the subjects uppermost in importance 
in industrial affairs. Its contributors include the foremost 
men of oyr tmes. It gives each month an. exhaustive 
Review and Index to the wold-wide range of technical 
literature — American, English, French, and German. It 
is read in every nook and corner of the civilized world. It 
is founded upon the idea of meeting the requirements of the 
busy and brainy men who manage, think, and plan for the 
engineering. architectural, electrical, railroad, mining, and 
soechenior! industries. It has a larger bona-fide circu- 
lation among such men than has ever been attained by an 
engineering journal in all the history of industrial literature. 
It is priceless to the active man who needs to keep in touch 
with current developments. Its every page carries a living 
imerest for intelligent readers who are in any way con- 
cerned with modern industrial enterprises. ts subscnbers 
are its warmest advocates and the Magazine itself is us 3} 
best solicitor. Sample copy free. 


30 Cents a Number; $3.00 a Year. 
THE ENGINEERING MAGAZINE, 
120-122 Liberty St., New-York, U.S. A. 
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(Compressed Air. 


Practical information upon Air-Compression 
r and the Transmission and Application 

of Compressed Air. 
By FRANK RICHARDS. 12mo, cloth, $1.50 


John Wiley & Sons, New York. 
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GHORTHAND fi? 
ELF-TAUCHT study of the 


Manual of Phonography, by Benn Pitman 
and Jerome B. Howard. A perfect self-in- 
structor. Over 355,000 sold. Thousands 
have mastered it; so can you. Sold by all 
booksellers, or we will send with /%ono- 
graphic Reader and Phonographic Copy Book, 
post-paid, for $1.25. Catalog and full infor- 
mation free to those who wish to investi- 
gate first. Send name on postal card. 
THE BENN PITMAN SYSTEM 
has for 44 years been the standard. Called 
by U. S. Bureau of Education “* The Amer- 
ican System.” First prize, World’s Fair. 
THE PHONOGRAPHIC INSTITUTE Co., 
222 W. 4th St., CINCINNATI, Ono. 
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Patents, Trade Marks, Designs. 


Searches as to Novelty ; Keports on Infringe 
: ments; Patent Matters Exclusively ; 15 years 
* 
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' Experience Refersto Publishers this Maga- 
zine. FRANKLAND JANNUS 
Attorney-at-Law, Havemeyer Building, 26 
§ Cortlandt St.. New York City — Office in 
Washington, Atlantic Building. 
Always have litle Examined before Invest 
’ ing in Patent Property. 
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éGasouiné Eneine fie Gomenessn, 


DIRECT CONNECTED. 
A NeEwW MACHINE & & © 


~—@&—_SIMPLE, ECONOMICAL, DURABLE 


SEND FOR CATALOGUE 





FAIRBANKS, MORSE & CO., 


CHICAGO, ST. LOUIS, ST. PAUL, ; 
CLEVELAND LOUISVILLE, MINNEAPOLIS, $ 
CINCINNATI, KANSAS CITY, DENVER, ¢ 

INDIANAPOLIS, OMAHA, SAN FRANCISCO. 
LOS ANGELES, PORTLAND, ORE. $ 
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AIR 


COMPRESSORS. 
40 STYLES 
300 SIZES. 


Covering every requirement of 
Compressed Air Practice. 


Catalogues and Literature on 
all Compressed Air Subjects. 








INGERSOLL-SERGEANT BELT Driven, Ciass “*D” Arr 
COMPRESSOR NOW USED BY 
THE McConway & Torey Co., PirtspuRGH, PA. ROCK DRILLS . 


STONE CHANNELERS 


"z [NGERSOLL-SERGEANT cou currces 


DRILL CO. THE POHLE AIR LIFT 
Havemeyer Building, New York. | PUMP 
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CLAYTON AIR COMPRESSORS 



















For of P| and every 

Operating oo other 

Pneumatic purpose to 

Shop Tools which 

H E Compressed 
oists, Etc. : / i 

Air Lift ‘ Tee ; . = = 5: Mee ~ SB can be 

23>, | — 5 Fie, 
Pomping © Nae 8 | a applied. 





CLAYTON AIR COMPRESSOR WORKS, 
CATALOGUE, 26 Cortlandt Street, NEW YORK. 
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